A number of mycobacterial strains with similar growth characteristics, metabolic properties, and lipid compositions, which were previously placed in the Helsinki group (E. Brander, E. Jantzen, R. Huttunen, A.
The taxonomic position of a collection of 14 strains of slowly growing mycobacteria that were identified previously on the basis of biochemical activity and lipid composition as members of a potential new species (the "Helsinki group") (3) was determined by analyzing of their 16s rFWA gene sequences. These strains were isolated from clinical samples in Finland between 1972 and 1990 and were stored at -70°C because their taxonomic identities were ambiguous. These organisms resembled Mycobacteriurn xenopi, members of the Mycobacterium avium complex, and Mycobacten'um shirnoidei in growth characteristics (3, 20) but could be distinguished from them by their fatty acid and alcohol compositions and the results of glycolipid analyses. By using gene sequencing, the group was found to comprise two genetic entities, one identical to the recently described species Mycobacterium celaturn (4) and the other an undescribed taxon. In this paper we describe the 
The data for all taxa except M. branderi and M. celatum are from references 7, 11, 17, 20, and 21. 14-day test. Semiquantitative catalase test (<45 mm was a negative reaction). dResults of analyses of nine strains whose sequences were identical. The catalase test was negative (<30 mm) for all strains. In the nicotinamidase and pyrazinamidase tests, the strains exhibited trace to 2+ reactions. Symbols: +, more than 80% of the strains were positive; V, variable reactions; -, 15% or less of the strains were positive.
f Results of analyses of five strains whose sequences were identical. The strains were negative for catalase (<30 mm). In nicotinamidase and pyrazinamidase tests the strains exhibited trace to 1+ reactions. characteristics of the latter taxon and its phylogenetic position in the genus Mycobacten'urn, and we propose that this taxon is a new species, Mycobacteriurn branderi.
MATERIALS AND METHODS
Bacterial strains. Fourteen strains belonging to a previously described collection, the Helsinki group (3), were obtained from storage at -70°C for 16s rRNA sequence determinations. Three nonpigmented strains (strains 52157T [T = type strain], 38426, and 5249) and three strains that produced a yellow pigment (strains 9220, 17410, and 28970) were subcultured for three to five subpopulations; each subculture was grown from a single colony. The subcultures were analyzed to determine their fatty acid and alcohol compositions as described previously (3), and when subcultures were found to be identical, one subculture of each strain was randomly selected for 16s rRNA gene sequencing. The sequences of the other strains were determined by using the original bacterial populations.
Preliminary identification. The growth and biochemical characteristics used initially to separate the Helsinki group from other grossly similar slowly growing species are shown in Table 1 . The methods which we used have been described previously (3).
Lipid analyses. Lipid analyses were carried out by using three complementary techniques. Glycolipids were analyzed by one-dimensional thin-layer chromatography (3, lo), mycolic acids were analyzed by two-dimensional thin-layer chromatography (3), and fatty acid methyl esters, alcohols, and mycolic acid cleavage products were analyzed by capillary gas-liquid chromatography (GLC) as described previously (3) by using a Perkin-Elmer Autosystem chromatograph (Perkin-Elmer, Norwalk, Conn.).
rRNA gene sequencing and phylogenetic analysis. Nucleic acids were extracted as described previously (12, 16) . The 16s rRNA gene was amplified by using the PCR technique, and the sequence was determined as described previously (1, 12, 14) by using the solid-phase method (8). Sequencing reactions were performed either manually or with an automated A.L.F. DNA sequencer (Pharmacia, Uppsala, Sweden). In case of automated sequencing, the sequences were assembled by using the Staden Package program (5) and a Sun workstation. In the sequencing strategy which we used, the nucleotides of each isolate were , which contains 301 adenosine residues, 332 cytidine residues, 492 guanosine residues, and 291 thymidine residues. determined at 1,416 contiguous positions. The sequence obtained was aligned with selected 16s rRNA sequences (6, 12) as previously described (15). Regions of alignment uncertainty were omitted in the phylogenetic analysis. Pairwise distances were calculated by weighting nucleotide differences and insertionsdeletions (Hamming distances). A phylogenetic tree was constructed by using a neighborness method (18) as previously described.
Nucleotide sequence accession number. The 16s rRNA sequence of M. branden has been deposited in the EMBL database under accession number X82234.
RESULTS AND DISCUSSION
The key characteristics used for the initial separation of the Helsinki group strains from other slowly growing species were as follows: wide temperature range for growth (from room temperature to 45"C), strongly positive 14-day arylsulfatase test, negative Tween 80 hydrolysis reaction ( microscopy, and the only cultivable species was M. branden. Hence, M. branden has to be considered a potential human pathogen.
Taxonomic description of Mycobacterium brunderi sp. nov. Mycobucterium brunderi (bran' de.ri. L. gen. n. brunderi, of Brander, referring to Eljas Brander, the former head of the Tuberculosis Laboratory of the National Public Health Institute, Finland, who collected the strains). The strains that have the newly described sequence are nonchromogenic and produce smooth, often umbonate, off-white to grayish colonies on Middlebrook 7Hll agar (Fig. 4) . Growth is equally good at 37 and 45°C and is only slightly delayed at 25°C. In acid-fast staining preparations the bacterial cells, which are 1.2 to 3 p,m long, are delicate slender rods that are often slightly curved. The strains are negative for Tween 80 hydrolysis, catalase, urease, and nitrate reductase activities (Table 1) , and niacin. They are strongly positive for arylsulfatase activity in 14-day tests and moderately to weakly positive for nicotinamidase and pyrazinamidase activities. In susceptibility tests they are resistant to isoniazid, rifampin, pyrazinamide, and cycloserine but susceptible to ethambutol, streptomycin, ethionamide, and capreomycin.
All strains have a glycolipid pattern unlike the patterns of previously described species (3). As determined by thin-layer chromatography, they contain alpha mycolates, ketomycolates, and carboxy mycolates (3 (9) . The useful conventional biochemical features for differentiation are the characteristic colony morphology, including the off-white to grayish colony color, the high level of arylsulfatase activity, and susceptibility to ethambutol and streptomycin combined with resistance to cycloserine. Other nonpigmented slowly growing species, including members of the M. terrue complex, M. mulmoense, and M. shimoidei, are easily distinguished from M. brunderi by their inability to grow at 45°C and by the results of arylsulfatase and Tween 80 hydrolysis tests (Table 1 ). GLC analysis of fatty acid compositions provides an excellent way to distinguish these species (Table 2) (3, 9, 13).
